Alfentanil is a very shorvacting analgesic analog of fentanyl. Animal and clinical studies indicate that alfenlanil has a duration of action one-third to one-half that of fentanyl, and an analgesic potency one-fifth to one-third that of fentanyl. ~ These characteristics suggest that alfentanil should be a useful drug for anaesthesia in an ambulatory surgical setting. The purpose of this study is to compare alfentanil with fentanyl as the narcotic analgesic used in a technique of balanced anaesthesia tbr pelvic laparoscopy in an ambulatory surgical setting.
Methods
The study group consisted of 80 female patients, 22 to 46 years old, ASA Physical Status Class I or II scheduled for pelvic laparoscopy under general anaesthesia (Table I ). The study protocol was approved by the hospital Committee on Research for Human Studies. Informed consent was obtained from all patients.
The patients were placed into one of two groups according to a standard random table so that 43 patients received alfentanil and 37 patients received fentanyl. The drugs were supplied in 5 ml colourless ampoules which contained either alfentanil 500 ~xg.ml-~ or fentany150 ~tg.m1-1 . The study was carried out in a double-blind manner, and the code was not broken until the study was complete and all conclusions drawn. A two-sided Student's t-test for comparison of population means with variance unknown and assumed unequal was used to analyze all data except for the data on nausea and vomiting. For these data, the test for comparison of two proportions was used. 2 All patients were unpremedicated. Patients were monitored by blood pressure cuff, EKG and peripheral nerve stimulator. Patients were induced with thiopentone 5 mg'kg -t and pancuronium 60 ~g.kg -~ was administered to facilitate endotracheal intubation. Nitrous oxide 70 per cent and oxygen 30 per cent was administered CANADIAN ANAESTHETISTS' SOCIE"f'Y JOURNAL during the induction period. Following induction of anaesthesia, each patient received empirically 2 ml of the unknown narcotic. If the heart rate rose more than 20 per cent above the preoperative value, additional narcotic was administered in one ml increments until the heart rate returned to within 20 per cent of the preoperative value. When the peripheral nerve stimulator indicated that approximately 90 per cent twitch depression had been achieved, an endotracheal tube was inserted. If this procedure caused a rise in heart rate or blood pressure, additional narcotic was administered. The patient was placed on a volume limited ventilator at a tidal volume of 8 ml.kg-t and a rate of 10 breaths-minute-t. During maintenance of anaesthesia, the need for additional narcotic was determined according to clinical signs such as tearing, pupillary dilatation, increase in heart rate or blood pressure. The peripheral nerve stimulator was used to determine the need for additional muscle relaxant. No untoward events occurred in any of the patients during surgery.
Following completion of the surgical procedure, each patient received neostigmine 2.5-5 mg mixed with glycopyrrolate 0.5-1.0 rag. The nitrous oxide was discontinued and the patient received 100 per cent oxygen until it was determined that the patient could be safely cxtubatcd. The time lapse from extubation to appropriate response to verbal commands and to correct orientation to person, place and time was tabulated. No patient was removed from the operating table until she could maintain head lift for five seconds. Naloxone was not administered to any patient in this study. The patients were observed in the postanaesthesia care unit for not less than three hours. The nurses in the postanaesthesia care unit were asked to record blood pressure, heart rate, and respiratory rate every five minutes. They also recorded the presence of any untoward side effects. Patients were discharged when they met the usual criteria including absence of signs of orthostatic hypotension on standing. Patients were called at home on the day following surgery to detect the presence of any late untoward effects and m determine the patient's evaluation of the anaesthetic experience including the possibility of awareness during anaesthesia.
Results
The duration of anaesthesia among the two groups of patients was not significantly different, nor was the reaction time on emergence (Table: II). The total dose of alfentanil used varied between 1.5 and 2.5rag averaging 2.06rag, whereas the dose of fentanyl varied between 0.1 and 0.25 mg, averaging 0.21 mg. When contacted on the clay following surgery, none of the patients indicated awareness during the surgical procedure. The systolic blood pressure decreased slightly following induction of anaesthesia and prior to intubation while the heart rate rose slightly. There was no significant difference in these parameters among patients who received either narcotic (Table III) . Following intubation, there was a significant rise in heart rate and systolic blood pressure (p < O.OI) in both groups, but, again, there was no significant diffcrence between the groups. Postoperatively, the respiratory rate was no! below 12 breaths-rain -~ for any patient in the study and was comparable for the lwo groups (Table IV) . The only significant untoward side effect that occurred in these patients was postoperative nausea. Nausea occurred in over 40 per cent of patients in each group, but in most instances, it was characterized as mild. The incidence of nausea and vomiting was not significantly different between the two groups of patients (Table  V) .
Discussion
This study was designed m determine whether or not alfentanil was superior to fentanyl in the technique of balanced anaesthesia that we routinely employ for pelvic laparoscopy in our ambulatory surgery setting. Dunng induction, the dose of narcotic administered was that amount necessary to maintain heart rate w~thln 20 per cent of the preoperative value. During maintenance, additional narcotic was administered in response to clinical signs of light anaesthesia as determined by one of three experienced anaesthesiologists. Using these criteria for narcotic administration, we found that the total dose of narcotics administered was not equipotent, Instead, the dose ratio of alfcntanil to fentanyl was 10:1 rather than the 5:1 ratio determined in animals. The fact that a relatively larger dose of alfentanil was necessary in our study may have resulted from: (1) a difference between relative potency of the drugs in animals and man; (2) a shorter duration of effect of alfentanil; (3) a variation in the response of patients to narcotic drugs; or a combination of all three. Although the dose of narcotic ('along with the thiopental and nitrous oxide) was sufficient to produce unconsciousness in all patients, the dose was not sufficient to completely block the autonomic response to intubation. A transient rise in heart rate and blood pressure following intubation is not unusual with most techniques of general anaesthesia except when high dose narcotic techniques are used for induction of anaesthesia. The rise in blood pressure and heart rate in our patients was controlled by the administration of additional narcotic following intubation.
The awakening time as determined by the time to extubation, verbal response, and orientation was not significantly different between the two groups of patients. The failure to detect a difference in awakening time is not surprising because of the relatively small total dose of narcotic used. At these doses, redistribution mechanisms account for the termination of narcotic effect. Since the major pharmacokinetic difference between fentanyl and alfentanil is in the terminal elimination phase, one would expect to see a difference in awakening thue only when larger total doses of the drugs are used.
Respiratory depression was not a problem with either fentanyl or alfentanil~ All patients had a respiratory rate greater than 12 breaths" rain-' at the completion of the anaesthetic. Consequently, the use of naloxone was not necessary in any of the 80 patients included in the study. The incidence of nausea was quite high in both groups. In most instances, however, the nausea was not distressing to the patients. There are a number of factors (age, emotional state, type and duration of surgical procedure) other than the narcotic that could contribute to nansen and vomiting. 3-5 In addition, the large quantity of carbon dioxide We could detect no difference in patient acceptance of the technique. The only patients who complained were the few who vomited or experienced severe bouts of nausea.
We conclude that alfentanil is a suitable narcotic for short surgical procedures such as pelvic laparoscopy on ambulatory patients. However, because of the relatively small doses of narcotic required for these surgical procedures, alfentanil does not seem to have any advantage over fentanyl. Although alfentanil has a shorter duration of action, the total dose of each drug necessary to provide adequate anaesthesiz, as judged by three experienced anaesthesiologists, resulted in no significant difference in either awakening time or the incidence of untoward side effects. 
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